The term "malnutrition" is a broad term used to describe any imbalance in the diet. In 2009 it was confirmed that malnutrition is an urgent health problem. The reasons for which malnutrition may develop are different. Loss on cellular, physical and physiological level happens as a consequence of malnutrition. Studies show that in surgical practice there is malnutrition in 50% of patients and that there is an association between inadequate nutritional status and surgical result. It leads to prolonged treatment, increasing of the level of morbidity and mortality, increased hospital costs, etc. Sometimes malnutrition is unrecognised, untreated and worsened in hospitals. For this reason this paper will elaborate: nutrition and a surgical patient, assessment of a nutritional status, assessment of energy requirements, and enteral and parenteral nutrition in order to determine the conditions and procedures that affect the appearance, recognition and treatment of malnutrition.
IINTRODUCTION
The term "malnutrition" is a broad term used to describe any imbalance in the diet, ranging from over nutrition to under nutrition. According to the Declaration of ENHA of June 2009, it was confirmed that malnutrition is an urgent health problem throughout Europe. The reasons for which malnutrition may develop are different: scarce food intake, increased requirements related to the stage of a disease, complications of the primary disease expressed in reduced absorption or excessive loss of nutrients, or a combination of all (1, 2) . Loss on cellular, physical and physiological level occurs as a consequence of malnutrition (2) . This loss is determined by the age of the patient, type, severity and duration of illness, and the current nutritional intake.
Studies show that in surgical practice there is malnutrition in 50% of patients and that there is a connection between the nutrition and surgical result. It leads to prolonged treatment, increasing of the level of morbidity and mortality, increased hospital costs, etc. (3) . Professor Claude Pichard's opinion, in this context, says that: "Malnutrition has a high prevalence and it leads to poor clinical outcomes. Solution exists and an effective nutritional support improves the clinical expectations, and it is economically worthwhile. Now it is the time for action." Concerning the seriousness of the problem a conclusion has been made in order to undertake a series of complementary activities under the motto: STOP for the diseases related to malnutrition and for the diseases leading to malnutrition (4)! Considering the previously mentioned, this paper will elaborate the following issues in order to determine the conditions and procedures that affect the appearance, recognition and treatment of malnutrition: -Nutrition and a surgical patient, -Assessment of a nutritional status, -Assessment of energy requirements, -Enteral and parenteral nutrition.
The paper will systematize everything that has been published and obtained by searching the data bases such as: Medline (OVID, 1948 -till now), Cochrane Central Register of Controlled Trials, Pub Med, and everything connected to the problem of malnutrition in a surgical patient.
MALNUTRITION AND THE SURGICAL PATIENTS
Surgical patients are a heterogeneous population, with differences in primary diseases. Although differences exist separate in all patients, there is a similarresponse to stressfrom the surgical intervention which is represented with a complex of serial reactions involving the endocrine and inflammatory system. These reactions play an important role in the development of metabolic changes and in the development of postoperative complications.
With the start of the surgery, the patients get increased counter-regulatory hormones like cortisol, glucagon and catecholamines leading, among others, to increased energy consumption and start of protein catabolism. With the progress of molecular biology it has become clear that pro-inflammatory cytokines such as necrosis tumour factor -alpha TNF-a and interleukins IL-1, IL-6, IL-8 are important mediators of early protein catabolism concerning an injury and sepsis. The impaired balance between them and anti-inflammatory cytokines also plays a role in the occurrence of malnutrition or anorexia, pyrexia, and fat catabolism (5) .The greater the stress is, the more catabolism gives reactions and influence, and as a consequence reduction in the normal insulin anabolic effect and development of insulin resistance may occur. An intensive catabolic response is difficult for the human organism, it is associated with a destruction of muscle tissue and reduction of energy supplies and it prolongs the recovery (6). Therefore, it is necessary to undertake measures to reduce the stress as a result of surgery and to support the anabolism during the surgical treatment (7) .
In the pre-operative phase, the traditional and strict rule "nothing by mouth from midnight to the day of surgery" is applied in order to ensure an empty stomach. The preoperative diet is intended to reduce the risk of regurgitation, nausea and vomiting in patients with anaesthesia, and thus to prevent aspiration of stomach contents (8) . Starvation is also important from surgical aspect, especially in stomach and intestines operations or in laparoscopic interventions where there is an increased intra-abdominal pressure and an increased chance of regurgitation.
The optimal time of starvation is questionable. There is consensus that clear solutions can be taken two to three hours before the intervention, and concerning the question of intake of solid food and milk, experiences vary between four and eight hours. According to recent studies, four to six hours for solid food and milk are recommended, and four hours for breastfeeding milk. According to Green C. R et al. excessive starvation will not provide optimal gastric environment, but it can lead to dehydration, electrolyte imbalance, nausea, malnutrition, hypothermia, and irritability (9) .
Recommendations are given by ESPEN for intake of carbohydrates instead of starving overnight. This recommendation is supported by the fact that the excessive starvation causes a rise in the inflammatory markers in the acute stress response phase, while the use of oral carbohydrate supplements two hours before the surgical intervention can have an effect on this reaction. The effects of this recommendation have been confirmed in the study by Zelic. According to this study the patients undergoing surgery on intestines due to a malignant disease should receive a carbohydrate drink in the evening and two hours before the surgery because reduction of postoperative thirst, hunger, dehydration, headache, nausea and vomitus have been noticed in all adult groups (10) . In gastrointestinal operations the extended and reduced food intake is the cause of malnutrition, which of course is emphasized by the tumour cachexia and the reduced absorption as a result of intestinal obstruction or previous resection (5) .
In the postoperative phase, the normal oral nutrition or nutrition through a tube should start within the first 24 hours. There are strong evidences that oral nutritional supplements (200 ml twice daily) given on the day of the surgical intervention up to the normal food intake give positive benefit (11) . The early postoperative nutrition decreases the response to stress and consequently decreases the insulin resistance and reduces the nitrogen loss and muscle mass loss (12) .
The assessment of gastrointestinal function and tolerance of the patient is extremely important for the application of postoperative nutrition. In patients operated electively by resection of gastrointestinal tract, who take substances through the mouth reduction of infections and hospital stays has been determined opposite to the same group of patients who were not administered substances through the mouth (13) . The positive effects of the early nutrition on reducing the incidence of anastomotic dehiscence, infection of a wound, pneumonia and intra-abdominal abscess is confirmed by Lewis et al. They pointed out the conclusion that there is no benefit to keep patients without oral nutrition after surgery (14).
Nutrition may be postponed in the postoperative period due to postoperative complications that have a negative effect on postoperative nutrition. Problems with intestines or postoperative ileus are the most common complication in surgical patients. It compromises postoperative nutrition, which leads to increased postoperative catabolism, worse wound healing, and greater possibility for infection (14, 15) . Haemodynamic instability is another reason for the delayed start of enteral nutrition. Trophic nutrition is recommended in those conditions (16) .
ASSESSMENT OF A NUTRITIONAL STATUS
The assessment of a nutritional status is of particular importance because it affects the postoperative clinical results. The early recognition of malnutrition enables planning of nutrition therapy, prevention of inadequate nutritional status, as well as its cessation or correction so that the postoperative complications can be avoided (17) .
For the diagnosis of malnutrition, the American Society of Parenteral and Enteral Nutrition (ASPEN) have recommended methods for assessing the nutritional status of hospital patients. These methods include criteria and data for nutritional needs, food intake, clinical picture of the patient, and anthropometric and laboratory parameters (18). Some of the parameters are: common and current weight, percentage of current loss of weight, height, body mass index (BMI), the upper arm circumference, the upper arm muscle mass, skinfold thickness at the level of triceps, total lymphocyte count, and serum albumins (19) . There is no unique standard for identification of malnutrition. ASPEN The simplest and oldest way to measure nutritional status is the body weight, compared to the previous or the ideal weight. The use of weight value as a single one for the assessment of nutrition as a method is considered to have characteristics with limiting estimate. In any case, the weight loss greater than 10% is a poor prognostic indicator (20).
The body mass index (BMI) is a more optimal nutritional indicator. Namely, in each scenario when BMI is less than 15 kg/m 2 the increase in morbidity is significant (21). The hospital patients with a BMI less than 18.5 kg/m 2 have longer stay in the unit for intensive care, increased frequency of postoperative complications, delayed start of oral nutrition etc (22). However, BMI, as a measure of evaluation, has low sensitivity in overweight patients. The increased BMI is associated with a heart disease, diabetes, hypertension, and an increased morbidity during surgery. Hence, a question arises whether the increased morbidity in the perioperative period is actually a result of malnutrition or of comorbidities in these patients. Accompanying diseases in these patients led to a change in water balance, oedema, and ascites that affects the estimations. All in all, BMI is a useful tool for assessment of nutrition in surgical patients who have a need and benefit from nutritional intervention. Anthropometric methods are used in the general assessment of the nutritional status, but for acutely injured patients they showed as nonspecific.
Another method is the method of functional capacity and muscle power. With this method, which was first introduced by Klidijian in the 1980s, the reduction of muscle power is a better predictor of malnutrition and the complications in the postoperative period than the methods of weight loss and some anthropometric measures. The method of functional capacity and muscle power is useful, but its use is limited to the need for patient cooperation, which as a parameter is variable and subject to change under the influence of drugs (23) .
Furthermore, in a prospective study of 100 patients undergoing major surgery of the gastrointestinal tract, Sungurtekin et al. concluded that 44% of the patients have malnutrition according to SGA, a 61% have malnutrition according to NRS (24) .
SGA is a marker that integrates data received from the disease history, the clinical examination and image. Five characteristics received from the history of the disease and four characteristics received from the clinical examination enable assessment of nutritional status. The score obtained by applying this method ranks the patients as:
1. Well nourished (Grade A), 2. Moderately malnourished or at risk of malnutrition (Grade B), and 3. Severely malnourished (Grade C).
SGA and albumin are values that are useful to differentiate high risk from low risk patients. Detsky assesses these values as useful techniques for nutritional assessment of patients who need to undergo a major gastrointestinal surgery as a way to predict postoperative complications in nutrition (25) .
NRS -2002 is the method that assesses the weight loss, BMI, food intake, and severity of the disease. Based on this screening the patients can be classified with:
-No risk of malnutrition with value 0, -Mild risk of malnutrition with a value of 1-2, -Moderate risk of malnutrition with a value of 3-5, -Severe risk of malnutrition with a value > 5 (26).
The other marker or the so called nutritional risk index (NRI) is determined by serum albumin and the change in weight. Both markers, NRS and NRI, correlate with the extent and severity of postoperative complications in gastrointestinal surgery patients. Some studies show that patients, who suffer from serious illness and have serious nutritional risk as SGA-level B and NRS 2002 more than 3 points, would benefit from a perioperative nutritional support in the postoperative recovery and in their clinical results (27).
Reduced synthesis of negative proteins in the acute phase will result in decreased levels of serum albumin, transferrin, prealbumin and retinol which are a potent indicator of a poor result. Hence, it is advisable that albumin and prealbumin should not be used as isolated markers to assess the nutritional status because they are essential markers for the inflammatory metabolism and reflect the water balance. Positive acute phase proteins, such as CRP are also a potent predictor of morbidity and mortality and are increased and present in the period of inflammation (28) .
In the evaluation of malnutrition, ESPEN protocols specify the nutritional risk screening 2002 (NRS-2002) and albumin below 30 g/l. In Jie's study it is found that patients who have a score of 5 or more, according to NRS scale for malnutrition benefit more from the perioperative nutritional support (29).
As it can be seen, there are many markers, methods or combination of methods having certain characteristics that may occur as advantages or disadvantages in certain situations. Nutritional status is determined by them which on the other hand is a marker itself for determination of the status of the disease.
ASSESSMENT OF ENERGY REQUIREMENTS
About patients who receive nutritional support there is always a question: are being fed appropriately? Studies in surgical patients have been reviewed to determine the 'optimal' energy and protein requirements of these patients. Uncomplicated surgery has energy requirements of 1.0-1.15 x BMR while complicated surgery requires 1.25-1.4 x BMR in order to meet the patient's needs (30) . Identifying the optimal requirements of ICU patients is more difficult because of the heterogeneous nature of this population. In general, 25 kcal/kg/separate considered as an appropriate target for surgical patients, but patients with sepsis or trauma may require almost twice as much energy (31). The measurement of energy expenditure is the most accurate method to assess energy needs. It can be done directly by putting a person in a calorimeter and measuring the amount of heat produced by the body mass but this is not very practical. Predictive equations are routinely used to determine energy needs in patients. Unfortunately there is no consensus about which predictive equation is the most accurate in surgical patientand the substantial error, when compared to indirect calorimetry is in the range of 7-55%, leading to over-and underestimation of energy needs. The reasons are because many of the equations are based on static variables, and the surgical patients are known to show wide day-to-day fluctuations in metabolic rates. Another limitation of predictive equations is the failure to account for potential nutrient losses through diarrhea, wounds, fistulas, and haemodialysis. Another difficulty with energy determinations arises in the obese surgical patients and there is a question of which weight to use in predictive equations. Body composition consists of fat mass and fat-free mass which is the metabolically active component. The concern is that use of the actual body weight (ABW) in the obese patientswill overestimate energy needs, as much of the excess weight is metabolically inactive fat mass and that leads to overfeeding.That is why some practitioners prefer to use adjusted body weight (AjBW) or ideal body weight (IBW) in their calculations, but unfortunately there is still no consensus about this (34) .
The gold standard for determining energy expenditure and requirements in the clinical setting is indirect calorimetry. This method calculates rest energy expenditure (REE), the amount of energy in calories required for basic metabolic processes of the body during a non-active period of 24-hours. It is measured indirectly with a indirect calorimetry equipment (metabolic cart) by analysis of respiratory gases (usually expired) to derive volume of air passing through the lungs, the amount of oxygen extracted from it and the amount of carbon dioxide, as a by-product of metabolism, expelled to atmosphere all computed to represent values corresponding to 1 minute time intervals.
With these measurements except REE, the respiratory quotient (RQ) can be also calculated. The abbreviated Weir equation is used to calculate the 24-hour energy expenditure.
Abbreviated Weir Equation:
REE = Š3.9 (VO2) + 1.1 (VCO2)¹ 1.44 VO2 = oxygen uptake (ml/min) VCO2 = carbon dioxide output (ml/min).
Respiratory quotient (RQ) = VCO2/VO2 (35).
The amount of lean body mass is the primary determinant of REE, but multiple other factors can influence REE such as age, sex, presence of fever or inflammation, thyroid function etc. Sedation, analgesics, and neuromuscular blocking agents reduce REE, while pressors raise REE. The respiratory quotient (physiologic range 0.67-1.2) reflects substrate oxidation and has different values such as 1.0 for glucose, 0.81 for proteins and 0.69 for lipids. It is theoretically useful in assessing a nutrition regimen, as overfeeding or excessive carbohydrate administration increases VCO2 and leads to an RQ > 1.0, while underfeeding with associated lipolysis decreases the RQ. According to some specialists despite the theoretical usefulness of the RQ in nutrition titration, it has a low sensitivity and specificity as an indicator of over-and underfeeding. A number of confounding factors can increase or decrease the RQ, including acid-base disorders, hypo-or hyperventilation, and body habitus (36) .
It is clear that the most important measurement for REE is VO2 but it needs indirect calorimetry equipment ("metabolic cart") which is expensive. That is why some specialists tried to find some equation to calculate the REE measuring only VCO2 with ventilator devices. The modified Weir equation (REE, kcal/day = 5.5 × VCO2L/min) × 1440 using a fixed RQ of 0.89) waslater improved by Sandra Stapel and colleagues who proposed an even more sophisticated approach to achieve better accuracy using VCO2 alone in ventilated surgical patients, extracting RQ from the nutrition regimen for each evaluation and not using a fixed value (37) .
However, while the use of complicated mathematics resulted in good precision and low bias, the concept does not reflect the complexity of physiology in the surgical patient. First the administered nutrients are only partially absorbed in these patients. Thus, small intestine glucose absorption is markedly impaired, independently of duodeno-cecal transit time while lipid absorption is reduced by almost half when compared with healthy volunteers. Secondly, endogenous glucose production is not depressed despite nutrition administration, adding a load of endogenous carbohydrates to the nutrient administration and autophagy provides endogenous lipids, carbohydrates and protein. Third, secondary to stress, there is significant insulin resistance as well as obligatory lipolysis and severe proteolysis which nutrients are unable to inhibit. Finally, body substrate oxidation obtained by indirect calorimetry is far from the nutrient administration, making the correlation between the prescription and the respiratory quotient more difficult. In addition, indirect calorimetry equipment ("metabolic cart") is expensive, requires technical expertise to operate, and is often unavailable in many institutions. It is inaccurate with F IO2 ³ 60%, PEEP ³ 12 cm H 2 O, air leakage in the respiratory circuit (leaking chest tube or endotracheal cuff, bronchopleural fistula), haemodialysis, extreme pain or agitation, and with calibration errors. Inaccuracies inherent in these types of calculations or measurements may explain why some interventional nutrition studies fail to achieve positive clinical outcomes (38) .
PARENTERAL NUTRITION
The first attempts of parenteral and experimental nutrition implemented on animals date back to the seventeenth century, but the actual development was recorded in twentieth century, which is identified as the era of development of parenteral nutrition. Namely, the research and practices of a group of doctors from Chicago presented in the study "Prolonged and carefully timed intravenous sugar" in 1915 emphasized the importance of carbohydrates, which opened the door for further research concerning amino acids, polypeptides, lipids and their use.
According to ESPEN the parenteral nutrition is favourable for malnourished patients for whom the enteral nutrition is not possible or is not tolerated and for patients with postoperative complications and loss of gastrointestinal tract function, where it is impossible for patients to receive and absorb sufficient quantities of food, either orally or enterally, more than 7 days. Routine use of parenteral nutrition has not proved beneficial for patients with good nutritional status and patients with adequate oral intake in the first week after surgery (39, 40) .
Several studies show that parenteral nutrition 7-10 days before surgery improves postoperative results in patients with severe malnutrition. As a consequence of a direct venous administration, the parenteral nutrition can rapidly improve the nitrogen balance. It enables fast lymphocyte recovery and healing of wounds as well as reduction of infectious and non-infectious complications from 42.9% to 5.3% (41) .
In the majority of patients the oral use of carbohydrates before surgery is recommended, which may be used by the intravenous route if oral intake of fluids and food is not allowed. Infusion of glucose of 5 mg/kg per minute and 20% solution can affect insulin resistance, protein metabolism, post-operative nausea and vomiting (42).
The question of whether the diet should be standard or customized remains open. It is known that cardiac patients could benefit from concentrated solutions of small volume, the patients with chronic renal failure require a reduced concentration of sodium, potassium and total volume, and the patients with gastrointestinal disorders, with metabolic and electrolyte imbalances require addition of electrolytes, vitamins and trace elements (43) .
Certainly, it should not be overlooked that the use of parenteral nutrition carries risks with itself, such as: volume overload with respiratory compromising, excessive carbohydrate infusion with elevated triglycerides, hepatic steatosis and hyper-glycaemia with immune disorder, feeding with azotaemia, hypertonic dehydration, metabolic acidosis, as well as hyper-capnia and refeeding syndrome as a result of the aggressive nutrition.
Science has been ambivalent towards parenteral nutrition and its use in surgical patients. If by 1988 the importance of parenteral nutrition and its impact on mortality was emphasized, after 1989 the results of the research have given a different answer. According to recent studies the parenteral nutrition does not show a significant benefit for surgical patients.
ENTERAL NUTRITION
Enteral nutrition means intake of food or commercial products through a tube or a stoma in the stomach, duodenum or jejunum. Preserved integrity of the small intestine mucous membrane and colon is necessary for its use. According to recent research on the gastrointestinal tract, intestinal mucosa and its integrity may be endangered by lack of food and it may in fact lead to atrophy of the intestinal mucosa and suppression of local immune response, to bacterial translocation and even to sepsis and multiorgan weakness. The basic rule in clinical nutrition says: "If the gastrointestinal tract works, use it".
Lesions of the central nervous system, anorexia, cancer, hyper metabolic conditions, burns, severe infections, and even intestinal inflammatory conditions are examples where enteral nutrition is indicated (44) .
Immunonutrition is a new approach in diet. It is nutrition with added nutrients (immunoregulators) such as arginine, glutamine, omega 3 fatty acids, nucleotides, and antioxidant vitamins and minerals. Immunoregulators act favourably on the secretion of trophic hormones, on the synthesis of anti-inflammatory cytokines, on the reduction of immunosuppressive pro-inflammatory cytokines, on the improving of mesenterial circulation, on the wound healing, on protein synthesis, and also affect the reduction of proteolysis thus preventing bacterial translocation and subsequent infectious complications concerning extended hospital stays.
M. Braga's et al., study is in favor of this context. It was conveyed on 206 patients with gastrointestinal malignancy, where the group administered immunonutrititon through jejunal tube showed significant reduction of infectious complications (14% vs. 30%) and also in the length of hospital stays (11.1 vs. 12.9 days) (45) . In his study, Senkal M et al., included 164 patients with cancer on the upper gastrointestinal tract and analysed and compared the complications between patients receiving postoperative immunonutrition through jejunostoma and those treated with standard nutrition. It was noted that the early postoperative complications were similar in both groups, while the complications after the 5th day were significantly reduced in patients with immunonutrition (46) .
The quantity and time of enteral nutrition are also important factors. In some cases a minor amount in the intestinal lumen (< 200 ml/24 h) may prevent atrophy of the intestinal villi and affect reduction of bacterial translocation as well as of other complications. These are cases of so called minimal enteral nutrition (47) .
Regarding the time of giving, according to a study by Payne J. et al., where patients with abdominal operations (gastrectomy, colon resections) were involved, the group of patients who received enteral nutrition 4 hours after surgery showed significantly lower number of postoperative infections compared to the group with placebo (48) .
However, despite the advantages, complications in enteral nutrition may occur. They are divided into mechanical, metabolic and gastric-intestinal. Mechanical complications are: setting a tube into respiratory paths, its displacement, blockage and relegation. Metabolic complications occur in 30-40% of patients and are in a form of disturbance of water electrolyte balance, such as: hypophosphatemia or hyperphosphatemia, magneziemia, glucose, and metabolic acidosis. Gastric intestinal complications include distensia, sickness, nausea, vomiting, and diarrhea. It is considered that diarrhea occurs in 10-15% of the patients.
ENTERAL VERSUS PARENTERAL NUTRITION
Good nutrition must include adequate intake of energy, nitrogen, vitamins and trace elements (49) . Enteral nutrition is considered to be the most adequate and superior way of nutrition. More facts support this stance. Namely, the enteral nutrition is considered to have a wide spectrum of applications by which it provides nutrition in different clinical conditions. It is more cost effective, more secure, with simpler and safer maintenance of nutrition, metabolic and immune function, with maintenance of gastrointestinal barrier and preserving the integrity of enterocytes and colonocytes as well as with preventing bacterial translocation (50).
Complications such as intra-abdominal abscess and pneumonias are more common in patients having parenteral nutrition compared to patients with enteral nutrition. The number of lymphocytes in the intestinal mucosa and the respiratory and intestinal IgA levels were reduced in patients receiving parenteral nutrition. Enteral nutrition is a well-known factor in the healing of intestinal anastomoses (51) . However, some patients prefer parenteral nutrition instead of enteral nutrition through tubes, and others despite having a functioning gastrointestinal tract, are unable to tolerate oral or enteral nutrition as a result of anorexia, dysphagia, etc. For these and other reasons parenteral nutrition is an affordable choice of nutrition in some cases.
THE COMBINATION OF ENTERAL AND PARENTERAL NUTRITION
Enteral nutrition cannot always meet the energy needs of patients. According to ESPEN, the combination of enteral and parenteral nutrition should be considered for patients who need nutritional support, and where more than 60% of the requirements cannot be met by the enteral route. The benefit of enteral parenteral combination is unclear.
According to Heidegger et al. the use of parenteral nutrition as a supplement, after the 4-th days of admission is considered to cause a reduction of nosocomial infections and improving of clinical results in patients where the enteral nutrition does not achieve the energy target (52). In a small retrospective study it was showed that the combination of enteral-parenteral nutrition in patients with acute pancreatitis affects not only the evolution of the disease but also the complications and the overall result of the treatment.
In a multicentre study involving more than 4,000 critically ill patients, Casaer MP., reported that an early use of parenteral nutrition as an addition to enteral nutrition, causes an increase in infections and an increased incidence of cholestasis (53) . In another retrospective study done by Hsu in a surgical intensive care unit, it was shown that the patients fed enterally by an increased amount of 10% of the total estimated calories, better clinical results were achieved (54) . According to the results of these studies and the results of other researchers, it can be concluded that enteral nutrition should be always administered when it is possible.
CONCLUSION
Malnutrition is a well-known major risk factor for poor postoperative results. Understanding of the physiological developments in a surgical patient, as well as the advancement of diagnostic tools enable a clinician to identify preoperative malnutrition or risk of malnutrition and thus to determine who needs nutritional therapy in order to prevent postoperative complications related to malnutrition. Enteral nutrition is a superior choice. In cases where more than 60% of energy needs cannot be met by enteral intake, combination with parenteral nutrition should be considered. Routine use of parenteral nutrition has not proved useful, but the use of parenteral nutrition 7-10 days before surgery improves postoperative results in patients with severe malnutrition. Inadequate oral intake in a period longer than 14 days leads to higher mortality.
